The molecular entities in the crystal structure of the title compound. Displacement ellipsoids are drawn at the 30% probability level. The H atoms of the polyanion are presented as small spheres of arbitrary radius and the H atoms of water molecules have been omitted for clarity.
, has been investigated crystallographically. The title compound, Na 9 [polyanion (B) ]. The locations of the H atoms on the protonated O atoms were observed in difference Fourier maps and confirmed by the interpolyanion hydrogen bonds, bond-length elongation and bond-valencesum (VBS) analysis. The two (Pt and V)-bound 2 -O atoms are protonated in both polyanions. The position of the third protonated O atom in polyanion (B) is an interesting feature of the structure, being located on one (V 2 )-bound 2 -O atom. The discrete heteropolyanions form a dimer, {H 5 [PtV 9 O 28 ] 2 } 9À , through five interpolyanion hydrogen bonds. Additional O-HÁ Á ÁO hydrogen bonds and interactions between Na + cations and water molecules as well as terminal O atoms of one of the polyanions consolidate the crystal packing.
Chemical context
The decavanadate, [V 10 O 28 ] 6À (Evans, 1966) , is a common isopolyanion in vanadium systems, although no corresponding framework species have been observed in Mo and W systems. The decavanadate framework has been substituted with Pt IV , and we have previously reported structural studies and 195 Pt and 51 V NMR studies of the sodium salt, Na 5 [H 2 PtV 9 O 28 ]Á-21H 2 O (Lee et al., 2008) . The same heteropolyanions were also reported as the guanidinium salt, (CH 6 N 3 ) 5 [H 2 PtV 9 O 28 ] (Joo et al., 2011) and as the potassium salt, K 5 [H 2 PtV 9 O 28 ]Á-9H 2 O . Konaka et al. (2011) reported heteropolyanions that belong to the decavanadate structure type, including the Te derivative, [H n TeV 9 O 28 ] (5Àn)À (n = 1 or 2). However, the Te heteroatom in that polyanion was disordered over two sites, which correspond to the Pt1 or Pt2 and V4 or V13 sites in the title compound. In contrast, the Pt atom shows no disorder in any of the three [H 2 (Son et al., 2013) .
In our studies of Anderson-type heteropolyoxometalates (Anderson, 1937) (8Àn)À (M = Mo or W), we have found that gradual protonation is a typical characteristic of these compounds (Lee & Joo, 2004; Izarova et al., 2012; . We herein report the crystal struc- ISSN 2056-9890 ture of the title compound, a double salt containing stepwiseprotonated nonavanadoplatinate(IV) by two and three H + ions. [polyanion (B) ]. Fig. 1 shows the structure of the title compound while Fig. 2 shows the structure of polyanions (A) and (B) . The framework of [V 10 O 28 ] 6À has been studied in detail previously (Evans, 1966; Nowogrocki et al., 1997) . The molecular entities in the crystal structure of the title compound. Displacement ellipsoids are drawn at the 30% probability level. The H atoms of the polyanion are presented as small spheres of arbitrary radius and the H atoms of water molecules have been omitted for clarity.
Structural commentary

Figure 2
The polyanion structure in the title compound with the atomic numbering scheme and displacement ellipsoids at the 30% probability level for non-H atoms. H atoms are presented as a small spheres of arbitrary radius. 
x À 1; y; z; (ix) Àx; Ày; Àz. (Lee et al., 2008) , guanidinium (Joo et al., 2011) , and potassium 5À . The Na1-Na6 ions are coordinated by six OW atoms in the range 2.339 (8)-2.742 (9) Å , and the Na7 and Na8 ions are coordinated by five OW and one OT atoms in the range 2.373 (6)-2.454 (6) Å . The Na9 ions are coordinated by four OW atoms in the range 2.204 (11)-2.410 (9) Å . (Son et al., 2013) .
Supramolecular features
Synthesis and crystallization
Single crystals of the title compound were obtained in the same way as the sodium salt reported by Lee et al. (2008) , at pH 2.0.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . All H atoms in the polyanions and water molecules O1W-O11W were found in difference Fourier maps, and were refined with 1,2 and 1,3 distance restraints of O-H = 0.85 (3) Å and HÁ Á ÁH = 1.50 (2) Å , respectively using the command DFIX in SHELXL2014/7 (Sheldrick, 2015) and were included in the refinement with U iso (H) = 1.5 U eq (O). The H atoms of O12W-O26W were positioned geometrically and refined using a riding model (HFIX 23), with OW-H = 0.99 Å and U iso (H) = 1.5U eq (O). The H atoms of O27W-O34W were positioned geometrically and refined using a riding model (HFIX 137), with OW-H = 0.98 Å and U iso (H) = 1.5U eq (O). All invalid H atoms were removed in the final step of refinement. The H atoms of O35W-O40W were omitted in the refinement because they were not coordinated to Na + ions and because they generated level A alerts in the checkCIF program due to short intermolecular D-HÁ Á ÁH-D contacts. The highest peak in the difference map was 1.78 Å from H17B and the largest hole is 0.87 Å from Pt2. The highest peak was considered as a halfoccupancy water molecule but it was excluded in the final stage of refinement because it was too close to the neighboring water molecule. program(s) used to solve structure: SHELXL2014 (Sheldrick, 2015) ; program(s) used to refine structure: SHELXL2014 (Sheldrick, 2015) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and DIAMOND (Brandenburg, 1998); software used to prepare material for publication: SHELXL2014 (Sheldrick, 2015) .
Nonasodium dihydrogen nonavanadoplatinate(IV) trihydrogen nonavanadoplatinate(IV) tetracontahydrate
Crystal data
Na 9 Extinction coefficient: 0.00027 (2)
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. (5) V14 0.0127 (6) 0.0102 (7) 0.0148 (7) 0.0057 (5) 0.0052 (5) 0.0036 (6) V15 0.0124 (6) 0.0105 (7) 0.0088 (7) 0.0067 (5) 0.0044 (5) 0.0010 (5) V16 0.0111 (6) 0.0102 (7) 0.0080 (6) 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
